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Sj feed, respectively

of clenbuterol ( 1 mg/kg diet) on both quantitative and Qualitative carcass 
Cs in castrated and noncastrated male hoggets fed diets contained 4.1 MJ energy

o te r o l  _____ _ ________  _ _ ____  __ j_______  ___  ___
eiOht and surface) of m.Longissimus dorsi in both castrated and Unoncastrated

u  $T ’ snow that
l»^U^n'es C rec*ucing of

On, ln mean meat samples) is not accompanied with changes in their fatty-acid
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¡V ap^r.iments have been conducted on both male noncastratecl and castrated hoggets,
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(wptBf'D  ̂ intake induces a growht of preslaughter weight, slaughter carcass and

Vn0 tllagjB5exn increase was established in the meat and m. Longi ssi mus dorsi, regardeless 
condition. Mioglobin decrease as well as some changes in pH, colour, watern B* c it u u

5 ̂ «stiCY’ ®how that clenbuterol makes worse the quality of meat produced.
B ^educing of fats in animals treated (about 5 times in m. Longi ssi mus dorsi and

V on

«br­ou r"at' br®vious investigations on growing lambs, clenbuterol used in both the same
Ä h  cli„i°n Di treatment, was established to show different effect depending on energy IV *w,

Of (SHINDARSKA et al.,1991).At high concentrated feeding, an increase of meat,
('H' WitKPrDtein ancl decrease of fats in
î i ®'.,iqq xnvestigation of other authors < DICEMAN et al.,1987, BOHOROV et al. , 1987, 

).Contrarivise ,at low concentrated feeding, clenbuterol has negative 
% ,S ''•hat its influence on metabolism of animals depends on both feeding type andisi u ’ 9a7>-^  Of 9|"OujPuB . s t i n 9 to investigate to what extent (1 -agonists show effect on animals of 

this connection, the present study has been conducted, studyinq the 
a low dose and for for a long time ) on both quantitative

the carcass was observed,this being in

®nbn+- t n i s  conistiCg erol ( used in
Akijj of carcass in both castrated and noncastrated hoggets

^ETods
ex.

live weight 46 and 43 kg, respectively at startinq of trial.
, s  Csi divided in control and two experimental groups

Animals of 
For the whole 

groups received
(kM* q*1 p ei^. W ere

1 ®t c lQcl ~ during 6  months - animals of both experiments in all 
^ (j Of e,,r’̂ aining 4. 1MJ of energy and 130 g of crude protein per kg diet. To the diet 

\  a. 5 SriMental qroups in both experiments, every day 1 mg of clenbuterol per kg
V > ac*diti onedl

WasWer e 1 ed in groups, ad libitun and free access to water. Feed quantity of 
i|\ ft̂ ’ liye determined through intake of both experimental groups. During the 
' : the Wei9ht was controlled every month and feed intake - every day.

®bd of experimental period, 4 animals of both control and fir__ —  --------
al have been slaughtered. In view of eliminating residual matter, animal?

A  cO c l1 ti--ericl of experimental period, 4 animals of both control and first experimental
5 « .;% :« ;  **> ....................... —  ----------------- --------------------------------- —
V)* • |’-3 and grindinq the left halt of the carcass, mean samples of ground meat as-a 1 p" -

bn,,, n>Sr'tal group were slaughtered a week later, receiving no clenbuterol in that
■ ' i n n  . .. .. . , , ,  ____ ____________ , ________r _______ _____, _____a . ____

VÜ̂ ifin1" 6 cte^ us dorsi (LD) have been taken. In meat and muscle sample
lV^I ' "li nea , using

^0ri|3i «- x are described in previous publications (PINKAS et al . , 1984). Total
" J S i ™u s  dorsi and mean meat samples have been extracted. Their fatty acid

!v clBtermined throuoh aas - chromatography. For statistical evaluation ofH
SCUSSI0N

Mi ned, the routine methods (SOXHLET,
fat and protein 

KJELDAHL). Methods for

determined through gas - chromatography. 
b~cr i teri on of STUDENT was used.

V  , I ® n t  Sented in table 1 show that noncastrated hoggets of control group for the 
Sre Df a slight intensiver growth compared to castrated control of the 

. Bq • Analogical result has been also established in trails on cattle, pigs and

s  *»
',V6IV r,

Wgjg" nQnc a1- ’ 1985). No significant differences have been established between both
ixc. 1 Ba®trated animals in carcass character i sti cs (weight of slaughter carcass, 

n both this weight, leright and area of m. Longissimus dorsi).
. n and fat contents of carcass, and m.Longissimus dorsi in castrated 

,er.° that of noncastrated (table 2. In castrated calves was established 
*at content in m.Longissimus dorsi (PINKAS et al., 1987; MARINOVA et al., 
n®d in hoggets is most likely conditioned - in certain extent - by the 
—  on ( 8  months) on the one part, and on the other hand by extensive 

Y ~ 4 , 1  MJ and protein 130 g/kg diet.
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Higher pH and lower WBC values have been established in noncastrated gif'
-> ■ That provides a possibility for DFD—meat appearing at close values in mY°® ^
between both classes of animals. e^eJk,

i i i i can!,,diedstuPhysiological condition changed of animals has exerted no sign 
fatty—acid composition of lipids in both meat and m.Longissimus dorsi sampleS 
3) . li',e fi

Clenbuterol treatment has exerted no effect on average daily gain,
'V

flé>3V
and i r

l*
in animals of both experiments, respectively (table 1). Similar result 
obtiried in growing lambs (BOHOROV et aal., 1987i SHINDARSKA et al., 1991)
(SHIAVETTA et al . , 1990). in,a.

Results, presented in table 1 , show that meat content in experimental 
second experiment is higher than that of control ones, accompanied by increas- 
weight and m. Longissimus dorsi area. In noncastrated animals (I experiment) cle J— ,
leads to analogical changes in m. Longi ssi mus dorsi. 2) ¡fiTSi

Data about chemical composition of meat and m. Longi ssi mus dorsi (tabl® ‘P jA 
positive effect of Clenbuterol on protein content (by increase of 
experiments. Higher depossition rate of protein in experimental lambs fed nge*
diets (SHINDARSKA et al., 1991; BOHOROV et al., 1987) is conditioned by in 
that age.

Clenbuterol participation in diet for experimental animals in both e,'p 
led to reducing the fat content in meat (by 40 X) and to drastic decrease ^
dorsi (5 times), not corresponding to increasing rate of protein. Lower r e t ^Päj.. * 
fats in this study, compared to our data for growing lambs (SHINDARSKA " ¿ep1'' 
likely conditioned by the age of animals (compared growth and susceptibility t0  
more fats) resulting in a major effect. f

Clenbuterol activity on pH and WBS (table 2) is influenced by the se* °A jn ̂  o' 
effect being opposed - in noncastrated it decreases indication for DFD meat, A
it induces its appearence. Results obtained by us about both composition and  ̂  ̂L(
of m.Longissimus dorsi in castrated animals are one-way to those in another et .5lambs under high-energy feeding and treated with Clenbuterol (MARIfj0'v'A ,̂ y O' 
BEERMANN et a l (1985), ALLEN et al. (1985a) also report higher pH of the m u s d e ^
in sheep treated with cimaterol and appeapance of DFD meat. d

Results of fatty acid composition (table 3) of lipids in both meat tiC jfi
. Dra -„e® _,ilfdorsi for castrated and noncastrated animals show no significanf di f e r e n c e s -  Dr^ar,g06^iJ J i \  

of fats in m.Longissimus dorsi of experimental animals is not accompanied by c s ^ fj/\ 
acid profile. Clenbuterol treatment leads to increasing the unsaturation ^
changing the relative contents of IS : 1 and 18 : 0 ) of tr i acyl gl ucerol s ^ ef
for noncastrated animals. Increased total unsaturation of samples studied }l
observed changes in subcutaneous adipose tissue of that category of animals f y
al., 1992). • ' '

Both quality aand composition of body lipids are also known to deteF®* g 'fit1------- ------- - / ----- — ’-'"I-’- — * w * w. ■ w * WWW JF A * J. =» C\l CC ! • . I IUWI I - C l '

extent. - both meat value and quality. The use of ft-agonists leads to PraciUmic
of good -fatty acid composition. On the other hand, however both WBC, pH and P*
suppose worsened qualitative.

One week pause before slaughtering animals received no -- ts 
elimination of residual matter of that compound (HOVELL et al., 1988). Re®Uf a 
tables 1, 2, 3 show that clenbuterol effect, on traits studied does not fade 3 
to the same traits obtained in younger animals (SHINDARSKA et al., 1992).

^ > 7

/
CONCLUSION

Regardless of ad ga i
increasing both the weight and m.Longissimus dorsi ° g t r 3 

exerts no effect on total meat quality in carcass of castrated and none3* 
Leaner meat produced, however, is of worsend qualitative characteristics.
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Noncastrated Castrated

Control Exp. 1 Exp.2 Control Exp. 1 Exp.2

46.46 i 2.30 45.50 + 3.50 45.50 + 3.50 43.27 ± 3.04 42.73 + 3.85 42.73 + 3.85
a b

63.27 i 5.31 63.10 + 7.30 63.10 + 7.30 56.54 + 4.03 58.18 + 5.51 58.18 + 5.51
a b

109 + 26 114 + 25 114 + 25 86 + 16 100 + 11 100 + 11

61.25 ± 3.59 61.50 + 2.89 62.30 + 1.04 54.75 + 3.78 56.00 + 0.82 56.67 + 2.16

25.75 t 3.21 25.25 + 2.30 25.57 + 2.60 24.57 + 3.20 24.98 + 1.65 24.90 + 3.57
1 2 1

IS.15 i 1.80 18.50 + 1.20 20.30 + 1.70 16.85 + 1.30 19.25 + 1.30 17.80 +1.10
1 2

5.50 ± 0.24 5.50 + 0.24 6.60 + 0.26 5.20 + 0.39 4.50 + 0.27 4.86 + 0.29

1 2 n 1 2 2
538 ± 94 698 + 95 790 + 92 568 + 66 705 + 49 673 + 168

39.0+2.2 39.1 + 3.2 39.5 + 1.9 35.9 + 2.6 35.1 + 1.8 34.3 + 2.8
1 1 2 1 2 2

21.6 + 3.0 26.0 + 3.5 30.7 + 3.5 25.2 + 2.0 29.2 t 1.9 30.2 + 3.8

Br hi f erence between the superscripts (D) is : D = 1, P<0,05; D = 2, P<0,01 ;g_ aupciawixpua \  U  I X =r . U  - X , X X V , V .X , V  X., X \ V , V X , IX
s {P<0,05) between control groups are indicated with different letters (a,b )

3 ,P<0,001
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Table 2

Chemical composition and quality characteristics of meat and m.Longissimus dorsi

Traits
Noncastrated Castr

Control Ex p. 1 Exp.2 Control Exp.

Meat, 'L
water 68.36 ± 3.89 72.13 ± 1.36 68.53 + 1.93 66.50 + 4.41 70.56 t

1 3 3 1
protei n 17.61 ± 0.73 20.34 t 0.74 20.52 i 1.32 18.46 ± 0.88 20.27 t

1 3 3,2 1
fats 13.20 + 3.76 7.15 ± 1.37 10.11 ± 1.00 14.45 + 1.94 8.99 i

1 2 2,1 1
mineral matter 0.82 ± 0. 12 0.86 i 0.08 1.10 ± 0.10 0.92 ± 0.07 0.74 ±
m.Long.dorsi

water, X 75.30 ± 1.95 75.92 ± 0.57 75.41 ± 0.37 74.76 ± 1.23 76.26 t
1 4 4 1

protein, X 19.41 ± 0.08 23.05 ± 0.50 23.44 ± 0.76 20.89 ± 1.22 22.11 ±
1 3 3 1

fats, X 5.17 ± 2.11 0.94 i 0.08 1.27 ± 0.61 4.20 ± 0.55 0.82 t
11 2 2 3

mineral matter,X 1.00 ± 0.17 1.06 ± 0.04 1.23 t 0.06 1.00 ± 0.02 0.99 ±
1.4 3 3 l»c

pH, 24h 6.24 + 0. 16 6.11 ± 0.18 5.80 ± 0.03 5.75 ± 0.17 6.13 t
colour,525 nm 16.23 ± 0.76 15.78 + 0.77 17. 18 ± 1.60 15.27 + 0.93 15.27 t

WBC, X 30.64 ± 1.34 32.64 + 1.87 32.37 ± 2.18 37.25 + 1.22 31.25 t
1 4 3 1

myoglobin,mg/g 4.51 i 0.36 2.39 ± 0.15 2.54 i 0.59 4.88 i 0.65 2.64 t 0.47

71-
Î !
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If the smallest possible diference between the superscripts (D) is : D = 1, P<0,05; D =
p< 01ol

il tne smallest pussiaie cirereutB uecween cue superscripts \ui 1» s u - 1, rcv,vu, - , rg
Significant differences (P<0,05> between control groups are indicated with different le

Table 3

Fatty acid composition (MX) of triacyiglycerols from meat and m.Longissimus dorsi of

ted

et*

Fatty acids
Noncastrated Castr

Control Exp. 1 Exp.2 Control Exp.

Meat m
— a 1, b
16:0 25.6 t 1.1 26.5 ± 1.7 25.5 + 1.3 29.0 + 0.3 25.1 i

16: 1 3.3 ± 01 3.2 + 0.2 3.7 ± 0.4 3.2 ± 0.2 3.2 t
1 ,a 9 1,2 1 ,b

18:0 24.7 ± 0.1 21.3 ± 0.8 21.2 ± 2.2 21.7 ± 0.5 25.0 i
1,2 3 2

18: 1 41.5 ± 0.7 47.7 ± 1.1 42.7 ± 1.3 42.7 ± 0.4 41.6 ±
1,2,a 1 2 b

18:2 5.0 ± 0.5 4.5 ± 0.4 6.7 + 0.7 3.3 ± 0.5 5.0 i

m.Long.dorsi O
16:0 27.3 + 1.4 25.2 ± 1.2 26.3 ± 0.7 28.2 + 0.4 26.2 ±

1 2 1,2
16:1 2.9 ±0.2 5.1 ± 0.8 3.8 ± 0.6 3.1 ± 0.2 3.1 i
18:0 20.0 ± 1.6 19.9 '+ 0.4 18.5 ± 0.9 19.5 ± 0.7 20.9 i

18: 1 43.9 ± 0.8 44.1 + 0.9 43.1 ± 1.2 44.2 ± 1.1 44.2 ±
1,2 1 2

18:2 6.6 ± 0.6 5.8 ± 0.2 8.4 ± 1.0 5.0 ± 0.8 5.6 t

0.5

O.d

"  ExP'

♦ »» \
2*'

i 5''
4°''2**

I ! i

43'
5' ;:iA>
-rrV3;

P>0.#V
If the smallest possible difference between the superscripts (D) is :D=1, P>0,05) ’, etter
Significant differences (P>0,05) between control groups are indicated with different
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